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Gentlemen of the Chemical Societt^ 

I COME, this day, to fulfil the 
iionourable task of addressing your soci- 
ety, on subjects relative to Chemistry. 

Permit me, at first, to congratulate you 
on the return of another year to be added 
to your commendable exertions for the 
improvement of a science which consti- 
tutes true philosophy, and imparts so 
many advantages to enlightened and polite 
nations. 

Of these none have remained unknown 
to you, for as soon as this institution was 
formed, by the talents and diligence of its 
members, it stood adequate to the experi- 
mental researches pursued by the cele- 
brated schools of Europe. — Less censurable 
than those venerable seminaries of learn- 
ing, which have spent so many years in 
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false theories, in idle and useless systems, 
you have had the satisfaction of partici- 
pating with them, in their discoveries, as 
early as your members could controvert, 
with the learned of all the world, any of 
the subjects or causes of the revolution 
that that science has experienced, within 
these few years. By whatever considera- 
tion personal praise could be waved, in 
your assembled Body, no doubt, it re- 
mains deserved by those who early pro- 
moted the sedulous cultivation of the most 
useful science. I subscribed to this lauda- 
ble intention when I had the honour of 
being called as a member, in your institu- 
tion. But I scarcely can confide in myself, 
this day, when by your appointment I 
am to display some of the admirable laws 
and numerous advantages of Chemistry. 
Was I adequate to the task, I would pub- 
licly declare that I became so among you, 
and after many years of our scientifical in- 
tercourse. 

Necessity was the parent of our science 
in the most distant ages that historical re- 
cords can trace; from avarice and cupidity 
it afterwards received some slow and ob- 
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scure improvements, but accurate analysis 
only has lately brought it to perfection. 
The ancient history of Chemistry offers 
such a lamentable view of ignorance, super- 
stition and empiricism, that its pages seem 
no more useful but to prove how labo- 
rious, slow and uncertain is the advance- 
ment of human understanding, unless it 
is aided by the correct results of observa- 
tion and by an unprejudiced love of truth. 
Happy is our age, in which at last, we are 
acquainted with the elementary laws of ex- 
isting; bodies ! Those laws which extend 
to all material objects, visible or invisible 
known or still concealed from our obser- 
vation ; those laws, the limits of which, 
we do not know, because we cannot trace 
where the limits- of nature are to be 
marked ; those laws form and constitute 
the seience of Chemistry; — indeed by its 
principles it is connected with all the 
branches of natural philosophy, and by its 
comparative results, it dictates the rules of 
arts and the processes of manufactories. 
Under this twofold view, Chemistry 
embracing all wants and comforts of 
mankind, is now to be contemplated as 
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the most important and interesting subject, 
altogether to do honour to your pursuits in 
its study, and to encourage many more 
votaries to the acquisition of its numerous 
advantages. 

Philosophy You know, Gentlemen, how nume- 
rous are the branches of universal Philo- 
sophy ! they form like a beautiful tree, 
which often has been drawn by the hand 
of genius ; under its shade, all sages vied 
to find shelter or repose, and of its fruits 
they all wished to partake. When all 
these branches have been severally examin- 
ed and studied, they appear so well con- 
nected and so much depending on the 
same laws, that they compose but one sci- 
ence, the mysteries of which cannot be 
disclosed, unless we enter into the labora- 
tory of the chemist, and there we explore 
its processes. From these, all sciences in 
the physical order, must receive their te- 
nets and elementary doctrines. Would the 

•Astronomy Astronomer refuse to witness our invaria- 
ble results of attraction and gravity, be- 
cause we cannot explain their operations, 
as he does for the motions of the rolling 
sun, and planets, by the direct ratio (f 
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masses, and by the inverse ratio of the 
square of distances : we must then propose 
some difficulties arising from the known 
characters of Caloric. That this element 
is not ponderous, and has no gravity to 
any given centre of density, that no law 
but that of a projectile power, can be at- 
tributed to it, is beyond doubt. How is 
it then, that all the bodies of the planet- 
ary system, the greatest number of which 
are solar or ignited, could equally obey 
the same law of the direct ratio of masses, 
and of the inverse ratio of the square of 
distances ? Newton had calculated that 
the comet of the 8th of December, 1680. 
when in its perihelium had received a 
heat 2000 times greater than that of red 
hot iron. What matter, we ask, can be 
conceived to exist, as a centre of gravity, 
at a still more and infinitely higher degree 
of heat ? The known laws of nature leave 
no room to any conjecture, except to that 
of an elementary and homogeneous fire, 
which cannot exert but an immense pro- 
jectile power, that of course, it excludes 
entirely any share of attraction, by the di- 
rect ratio of masses, and the inverseratio 
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of the square ratio of distances. A conclu- 
sion more than probable is therefore to be 
drawn, that to chemistry is perhaps reserv- 
ed to disclose a different order of the pri- 
mary laws of the universe. 

In this, as well as in other investigations, 
the Philosopher must be aided by the re- 
sults of experimental chemistry. Any 
proportion for instance, of the attributes 
of matter — is it well understood, unless 
the laws of Caloric are correctly defined? 
Gaiork Caloric ! astonishing principle of destruc- 
tion and life ! To describe well its activi- 
ty and operations, it would be necessary 
to advert to mountains which it under- 
mines, to the frightful craters it opens on 
their most elevated regions, and to the 
immense torrents of lava with which it 
inundates afterwards cities and empires. 
We might thence follow its burning streams 
into the abyss from whence it again breaks 
open its barriers, lifting mountains, rais- 
ing islands, or if at liberty, uniting to 
water, boiling up in the shape of whirl- 
winds or clouds which darken the firma- 
mament. This indestructible agent then 
divides' itself in various scintillating mete- 
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ors, or by its sudden combination with 
air, forms the lightning, and by tremen- 
dous electrical detonations, spreads ter- 
ror and devastation among mankind, 
threatens nature with the perturbation of 
all established order. However, you may 
master Caloric, Gentlemen, you may at- 
tract it from the regions above, under your 
lens and concentrate it in your crucibles, 
where to your command it will melt or 
volatilize the hardest metals, reduce rocks 
to the elasticity of clay, and clay itself to 
the adamantine hardness: where it will 
be disposed by your processes, into fixed 
and opaque substances, to arrange their 
pores for an easy passage of the light ! — 
With you it will create as it were aerial 
and invisible bodies, among all the known 
substances you can enumerate and those 
that can be suspended in a gazeous state. 
After such comparative results, Philoso- 
phers may explain elementary laws con- 
cerning the attributes of matter; they are able 
to explain likewise the revolutions of sea- 
sons, and the phoenomena of the atmos- 
phere. With the capillary tubes of obser- 
vation they maymeasure spaces, density of 
B 
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air, and gravity of fluids. How often 
scolastic philosophy blundered on those 
simple subjects, when chemistry had not 
yet controled all other sciences ! The 
first who measured the parabola of a bul- 
let launched into the air, by the thunder- 
ing explosion of a cannon, attributed the 
almost incandescent heat of the metallic 
globe to the detonating mixture, because 
to chemistry only it belonged to demon- 
strate the power of friction in disengaging 
heat from its latent recesses. Other erro- 
neous doctrines on that noble agent of na- 
ture which so often has been mistaken for 
a modification or produce of matter, have 
been exploded ! — The supreme laws of the 
existence, and diffusion of Caloric in na- 
ture, are its necessary tendency to equili- 
brium with external temperature, and its 
power of overcoming the cohesion of par- 
ticles, to satisfy its affinity with them.— 
But let us not pass over that other pheno- 
menon of affinity, unnoticed. Without 
the knowledge of its laws, Philosophy 
would be mute at the view of the stupen- 
dous works of nature, or she would be 
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obliged to conceive as many deities as there 
are prodigies in the creation. 

This is the great power which ar- 
ranges, unites, and hardens homogeneous 
particles of matter, and exerts itself like- 
wise with due proportion, upon heterogen- 
eous substances. Under the heavy founda- 
tion of mountains, in the deepest subter- 
raneous cavities of the earth, in the bot- 
tom of the seas, nowhere it finds obstacles 
sufficient to oppose its operation, ex- 
cept Caloric accumulated could suspend 
their effects, to a certain degree. Yet 
diftance can truly impair or weaken the 
power of affinity : aproximation of course 
will augment it. In itself, it is composed 
of many tendencies, but these remain in- 
commensurable. Their insulated effect 
is nul, and as soon as they are simultan- 
eous, they become effectual. In fine af- 
finity, which is attraction, adhesion, co- 
heson, and aggregation, by the imme- 
diate refult of elective power, is the pri- 
mary cause of diffolution and decom- 
position. Now let the Philosopher listen 
to the laws of affinity, and the minu- 
test circumstances will be explained, from 
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the spheric form of a bubble of air, or 
of a drop of water to the various degrees 
of elevation of fluid, in capillary tubes, or 
to their pressure, by the same, both ef- 
fected in inverse ratio of the squares of 
diameters. To these we may add the 
phenomenon of blaze in ignited bodies, 
the mechanism of breathing and renew- 
ing animal heat, by the decomposition 
of common air, but more especially, the ef- 
fects of the refraction of Light. The 
Philosopher may, no doubt, well explain 
how the density of the rays of light is 
like the square of the distance from its 
focus ; how it is transmitted to the re- 
tina, in what angle it is renewed, and 
at laft refracted \ — to these elementary 
law9 of Optics, Catoptricks and Diop- 
tricks, the chemist adds a question 
ready to answer it ; What is light ? Light, 
L,fiht which adorns the whole creation by an 
infinite variety of colours, because, each 
colour is light presented in a different an- 
gle of refraction or refrangibility ; light 
is the element of all the worlds, of innu- 
merable solar systems and comets ; 
Light and Caloric are as often united, as 
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vital air and Azot are aggregated to form 
the atmospheric orbit of the earth ; yet, 
caloric may be present without light, 
and viceversa : light ranks the firft among 
the elements of nature by its tenuity and 
elasticity, for more rapidly than any 
other, it can traverse the immensity of spa- 
ces. It cannot be said to be like a modi- 
fication of a diffused subtile matter, be- 
cause we trace substances, with which 
it has an elective affinity ; it stimulates 
animated bodies, and to vegetables, it 
is as a last component part necessary to 
develope their succulent juices, their 
splendid flowers, their robust fibres, and 
their luxuriant colours ; No paradoxical 
doctrine will ever be able to erase from 
the books of Philosophy such truths in- 
scibed in it, by the hand of the chemist. 

Behold! another field is open ; but to Atmosphere 
the most ingenuous philosopher it will ap- 
pear a dreary solitude, an immense desert, 
until Chemistry discovers in it, all the 
elements of the productions of nature. 
Air, that invisible fluid, but so sen- 
sibly perceived by our organs, has long 
been the object of innumerable inves- 
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tigations, yet in our days only, they have 
been successful. The learned among the 
ancients, filled up their atmosphere with 
their Genii, to explain contrary effects of 
that invisible orbit ; and among moderns, 
it has long been a desideratum to account 
for an element which appeared necessary 
to fertilize the fields, and to nourish life, 
while it was dreaded as the destroyer of 
agricultural labour, or the vehicle of 
contagion and death among mankind. 
The attributes of its particles were still 
more incomprehensible, when it was consi- 
dered that with a rapidity to be computed 
only by the imagination it could transmit 
light and sound, although they would be 
agitated in a thousand contrary directions. 
The pressure which it excercises round the 
globe, to the center of which it gravitates, 
was, at first, discovered by Toricelly, who 
traced to what height a column of fluid 
could be equal by its weight to the supe- 
rior pressing column. More of its com- 
parative gravity with other fluids was still 
better defined, when Monge declared, that 
if the whole atmosphere could disappear, 
all the liquids on earth, would suddenly 
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rise, be converted into vapour, and form 
another atmosphere ; but all these pro- 
gressive views scarcely unveiled one 
corner of a more extended view of the 
laws of nature. The chemist attempted 
the analysis and sinthesis of atmospheric 
air, and it was performed ; moreover, he 
found out, and demonstrated, that its 
component parts could be equally concrete 
and fixed in organic bodies, or combined 
with other various solid substances ; it has 
then been proclaimed that the Oxygen and 
Azot constituting common air, were no- 
thing but another modification of matter 
itself, and a continuation of the chain of 
existing bodies. It was no more proble- 
matic afterwards, to ascertain how this fluid 
administered life to us, as often as there are 
instants during which we are allowed to 
exist, or how it effected the most principal 
changes and modifications in the animated 
or nianimated creation. The pneumatic 
observer could soon disengage the compo- 
nent parts of atmospheric air, from com* 
mon materials, and imitate a new creation. 
Let honour be given to the memory of 
the great Newton ; he was the first who 
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predicted the prodigies of our laboratories : 
" Si se tangerent said he, partkulae aeris — 
a'er e-oaderet in marmor" * but without the 
science of Chemistry, that oracle could ne- 
ver be explained, and philosophy could 
not advocate as a true proposition, that the 
atmosphere is the last reservoir where the 
elements of all bodies are ultimately re- 
ceived, and from where again they are sub- 
stracted to create bodies and to support or- 
ganic life : there is demonstrated another 
axiom long ago proclaimed by Lucre- 
tius, " nothing is annihilated in nature :" 
As soon as she has effected a dissolution, 
she exhibits in her very bosom the conso- 
ling power of a new creation ! 

But from the elevated regions of Heaven, 
and from all the primary elements and 
phenomena of the world, the mysteries of 
which have been disclosed by Chemistry, 
let us more minutely fix our attention on 
the surface of our globe. A more admira- 
ble view of the analysis and combinations 
of all existing bodies ; their formation, 
growth, alteration and destruction, their 

* Tract, de nat. acid. 
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treasures and deleterious qualities, every 
thing will be unveiled by our processes. 
More evidently we wHI then enumerate 
the infinite improvements which are ap- 
plied to arts and manufactures by mineral, 
animal, and vegetable Chemistry. 

You are fully acquainted, gentlemen, 
with the difficulties and confusion which 
attended the science of mineralogy, when MilltT * l °sf 
laborious researches and observations, 
were transmitted through external and 
erroneous characters,, Some such as 
Gellert and Wallerius could not distin- 
guish any thing else but vitrescible mat- 
ters, or argillaceous or apyres, or alka* 
lines and calcarious : others would 
prefer the general division of earths, 
sands, and stones. Some simply divi- 
ded minerals into earths, salts, combus- 
tible and metallic substances. As late 
as the year 1784, the famous Daubenton, 
took another erroneous classification, con- 
sisting of negative characters, of in- 
soluble, incombustible, metallic, then 
transparent, and crystallized, smooth, 
&c. Now we may observe, that 
these descriptive methods, could not 
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add the least improvement to science, 
and that they contributed to many er- 
roneous assertions. It is not, for in- 
stance, by the presence of a metal that 
the ponderous spar is to be judged, since 
its basis is a primitive earth, and if 
this is a Tungstat of lime, or if the 
Wolfram itfelf (which is thought by 
many, another kind of primitive earth ) 
is nothing but an ore of Tungstein, we 
are to be determined in these various 
opinions by accurate analysis only, and 
in no ways by external characters. Were 
these to fix our mineralogical definitions, 
by what given habitudes, would we 
be justified to class the beautiful fluoric 
spars of Derbyshire, or fluat of lime, a- 
mong insoluble neutral salts ? Error would 
be still more egregious and unavoidable, 
between the Sulphures of Molybdena 
and the Carbures of iron, which are so 
absolutely resembling each other. It has 
been found, that a Borate of lime may 
spark and scintillate as well as quartzose 
substances ; that metallic carbonates must 
effervesce with acids, in short, there is 
not one descriptive method, but it will 
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in many points, lead us to contradicto- 
ry facts. So sensibly was Daubenton con- 
vinced of their deficiencies, that he ex- 
pressed his wishes for a method founded 
on analysis of constituent principles. 
Fourcroy begun it in 1780, but the Scy- 
agraphy of Bergman, still better demon- 
strated the superiority of the method of 
constituent principles. This doctrine was 
embraced by Monge who retained exter- 
nal character for varieties only ; by Kir- 
wan of England, Werner, Debern, Crom- 
stedt and Chaptal ; thus the science of 
Mineralogy was forever added to the do- 
minion of Chemistry. 

"With this conquest, we will not how- 
ever consider it as the chief point in Che- 
mistry, to form theories on the prim- 
itive state of the earth, to explore 
the ruins of extinguished volcanos, nor 
the most antique works of nature, from 
the grotto of Fingal to that of Antiparos. 
We will not indulge to the idle curiosity 
of enumerating the causes of the granitic 
ridges of mountains and of the calca- 
reous secondary ones ; we may dispense 
with contemplating whether the ocean 
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has once been an atmospheric orbit, du- 
ring the original conflagation of the Earth, 
or how, after its condensation it insen- 
sibly retired from the polary regions, 
and elevated plains of Tartary, to its paci- 
fic and Atlantic bed, leaving every where 
immense masses of its animal and vege- 
table productions. However useful to 
science, these mineralogical essais and 
deductions would be, with more real ad- 
vantage, the chemist will be contented 
to analyze mineral substances, and to 
procure those which satisfy our wants, 
constitute our wealth, augument our 
comforts, which enriches our arts, and 
manufactures. Among these, Nitre 
may justly occupy the first rank. A- 
ny thing relative to the production of 
that precious saline matter is interesting 
as much to save expensive importations, 
as to perfect manufacturing procefles. — 
Let me remind you of that awful period 
of the French revolution, when the fate 
of 30 millions of people, divided, confu- 
sed and famished, ruined and surrounded 
by sea and land, seemed to depend on a 
sudden formation of saltpetre, that on- 
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ly means of defence, which was exhausted. 
Various ingenious ways were devised 
by the learned, — saltpetre was formed, — 
and the tyrants phalanx being dispersed, 
Liberty was triumphantly obtained, thanks 
to analytic science. — To all the known 
processes which may procure Nitre ei- 
ther from artificial beds, or lixiviation 
of certain substances, we now may add 
that of the decomposition of common 
metallic oxyds, and of ammoniac ; but 
the most surprising, if further experi- 
ments could evince its efficacy, would 
be that of procuring the formation of 
nitric, acid by an only tenfold compressibilU 
ty of the aggregate Oxygen and Azot com- 
posing atmospheric air. Various attempts 
with ingenious apparatuses promise great 
success, and if Citizen Guyton is not dis- 
appointed in his expectation, with grati- 
tude, Chemistry will receive from him 
the power of accelerating the opera? 
tions of Nature. 

It was during that lamentable period oxygena- 

° * ted muri;' 

when the friends of Liberty were with ° fp °t-»sh. 
importunity, compelling nature to supply 
them with some new means of defence 
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against their foes ; that the discovery of 
Berthollet, on the tremendous fulmination 
of Oxygenated muriat of Potash were again 
resumed.—- In this age of reason and bene- 
volence, let us never boast of increasing 
the power of destruction, since the pre- 
vailing Philantrophy exerts itself against 
any system of warfare. We only remark 
therefore, that from various habitudes of 
the/:fy/w"-oxygenated muriat of Potash, the 
most surprising effects are to be reckoned 
among the laws of nature. If you take 
about 10 Centigrammes, or 3 grs. of that 
saline matter, with one third of pulverized 
Sulphur, you may by a slight trituration, 
produce several detached detonations : 
but wrap up the mixture with paper, put 
it between an anvil and a hammer, strike 
a blow and the detonation will be equal to 
that of a cannon, surrounding you with 
a purple blaze, and white smoke. — With 
several other mixtures of that salt, shock 
or percussion will equally operate with 
the most tremendous power. This mecha- 
nical effect is therefore equal to that of 
caloric, or of fire communicated from one 
body to another. This singular pheno- 
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menon had been witnessed, although in a 
very small degree in the gun powder, but 
it had not been attended, in this point of 
violence, that by compression, the particles 
of Oxygen could unite to those of inflam- 
mable bodies, and form an abundant gaze- 
ous fluid to which a great quantity of ca- 
loric, gives such electricity as to strike on 
the air with an unparralleled violence. 

Under the unremitting exertions of che- 
mists, Mineralogical enquiries have deve- 
loped as many curious facts as there were 
improvements to be added to all known 
processes, for obtaining muriatic acid, for 
cheaply crystallizing the sea salt, for ex- 
tracting the Soda, for preparing the muri- 
at of ammoniac, for purifying all combus- 
tible minerals that can be converted to our 
use, for preparing metals, and converting 
them to the most useful purposes, for ad- 
ding new ones to the treasures we were 
already possessed of ; but one of the dis- 
coveries of the latter kind, is too remark- 
able not to be fully detailed here. 

Long before the Phlogiston of Stahl had Cast Scad 
been exploded by the new analysis, and in 
.spite of all the beautiful experiments of 
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Bergman and Priestley, nothing very cer- 
tain was known on the fabrication of va- 
rious sorts of steel. Not longer, than 
twelve years ago, it was discovered at last 
that carbone only, in due proportion, 
would constitute various sorts of fused 
iron, and of steel : But the English who 
had been long in possession of a more per- 
fect kind of cast steel, could not in the 
least be disturbed by the repeated research- 
es of Vandermonde, Mongeand Berthollet. 
The latter had ever declared that he was 
at a loss to account for the character of 
that precious metal. But a mystery which 
had been perhaps fortuitously discovered, 
which avarice and cupidity had so long 
concealed, was at last disclosed by the in- 
genious Citizen Clouet, and made public 
with a liberality, which, altogether ho- 
nours science and the National character, 
the whole secret was I believe, found out 
by analogy; as different quantities of fused 
iron and of steel were known to be the 
result of various proportions of Carbone 
and of few vitrescible substances of the 
original ore. It was therefore concluded 
that a more intimate union of that element, 
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and of the purest clay, with the be8t 
iron, effected spontaneously at a due de- 
gree of heat, could form the famous En- 
glish cast steel. Liberal private means, 
and even national expenditures have been 
largely and sedulously applied to numerous 
experiments, at the wind furnace of Mac- 
quer, to the 150th degree of Wedgwood's 
Pyrometer. The results, Gentlemen, 
have magnificently equalled the most ad- 
mired steel of Huntsman and Marshall. 
The new theory of our chemistry has be- 
sides acquired another illustration of the 
elective affinities of iron, for carbone, 
since the Carbonate of lime, or marble in 
dust has been offered to it. The fixed air 
has been decomposed, and the results have 
been equally successful. So much for the 
wonderful secret of the cast steel of Shef- 
field, Yorkshire. 

Before I terminate this article of Miner- Aiumine 
al chemistry, let me remind you, gentle- 
men, of the great advantages obtained by 
other nations, from the class of alumines 
only. Among the compounds in which 
that primitive earth is predominating, 
D 
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they have found all the materials from the 
common tile and brick to the most elegant 
works of Porcelain. Not only various 
kinds of clays have rendered infinite services 
for the commodities of life, but they may 
be turned into the best instruments oi 
arts and utensils of manufactures of glass. 
Some clays have been found likewise to be 
good manures, and others are an excellent 
substitute for soap inthe Fuller's art. 

That America possesses such treasures, 
it is needless to prove, and that they have 
not yet been applied to the use of the 
community, it is also an object of regret. 
Do, gentlemen, let a liberal patriotism 
animate your scientifical pursuits, among 
you who are to see the glorious days of 
the trans-Atlantic Republic. Encourage 
2nd repeat minerological experiments on 
all kinds of Alumine, the first who will 
successfully procure manufactured works 
of the kind and tolerably good earthen 
wares, will deserve well of his country and 
be rewarded by the gifts of fortune. 
ffifury B y offering you, a few more observa- 
tions on Vegetable chemistry, I hope I will 
further illustrate the dominion of that sci- 
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cnce over all the branches of natural Philo- 
sophy. Indeed, not only the most inte- 
resting materials upon which we operate 
must be obtained from vegetables through 
the processes of combination, but the che- 
mist moreover is called upon to explain 
the phenomena of vegetation. 

Vegetable analysis has offered us three 
elements only, in vegetation ; Carbone, 
Hydrogen, and Oxygen. The number and 
proportion of these principles will after- 
wards be sufficient to answer any qu' 
on different other results of vegetal ., 

Observation demonstrates that water 
and Carbone are the real nutritive princi- 
ples of vegetation, that is to say ; Hydro- 
gen and Oxygen are afforded to them 
by the decomposition of water, while 
Carbone is procured from the decompo- 
sition of animal and vegetable matter. 
All this is confirmed by the analysis of the 
fibrous part of plants which are a mere ag- 
gregate of Carbone. But in what manner 
is Carbone carried into all the parts of 
a plant or of a tree ? by what means can it 
circulate in them ? by what solvent is it 
rendered the precious food of vegetables ? 
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The solution of all these problems, gentle- 
men, is provided by correct and incontro- 
vertible experiments. 

Pure charcoal such as it is left in 
our hearths, or mixed with any kind of 
'pure and dry earth, could not certainly 
be spread on the ground, and depended 
on as the best manure. But on the 
other hand, do not we know that dead 
vegetables, (from which much carbone 
can otherwise be procured by combustion) 
when relaxed or softened by maceration 
and putrefaction, are indeed the best ma- 
terials for an excellent manure ! How 
shall we account then, for the striking 
difference of pure carbone being ineffect- 
ual for vegetation, and of compound 
of carbone becoming so evidently neces- 
sary to it ? why, in the latter case, 
that element is truly held in solution, by 
oily, extractive, alkaline and resinous 
vehicles. Now water, which has the fa- 
culty to dilute thofe natural combina- 
tions, becomes itself the solvent which 
carries carbone through all the system of 
vegetation, and by which nutrition 
and digestion are accomplished. 
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To proceed to the last stage of forma- 
tion and growth of vegetables, let us 
mention, that air, and perhaps azot, calo- 
ric, acids, motion, and even rest, may 
suffice to precipitate the carbone. These 
other eventual agents therefore, which 
every where, are found active, are those 
that effect the concretion and growth 
of any fibrous matter — these are wholly 
explaining the principles and mysteries 
of life in vegetation, because they sup- 
port and animate its organs, distribute 
the nutritive matter, modify the action 
of perturbating causes, preside over all 
the operations of that living laboratory 
of nature, just as the Chemist directs 
the operations of his own, and chan- 
ges the results by altering the form or 
number of his reagents. 

These general principles being estab- 
lished by analysis and sinthesis, who 
can deny that Chemistry teaches 
the natural philosopher, how in the 
system ef Nature, primary substances 
can be arranged so as to form organized 
bodies,.. ..and from thence, obtain such 
attributes with which we were formerly 
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unacquainted, active attributes ! which 
we never dare assigne to matter ! But if 
nutrition, growth, and decomposition 
of plants, are explained by the laws of 
chemistry, how much better any pre- 
cepts respecting the choice of their soil, 
climate and temperature, of their man- 
agement and multiplication, will be de- 
rived from the same science ? not only 
agricultural rules are connected with 
Chemistry, but it dictates likewise a 
kind of vegetable Medicine, which has, 
its institute in Agriculture, of Hygiene, of 
Clinics and of Theurapeutics. 

Vegetables as objects of analysis are to 
be considered as containing substances and 
compounds necessary to our pleasures and 
comforts, to arts and manufactures. Such 
are mucilages, oils, rosins, fecula, glu- 
ten, Sugar, various acids, colouring mat- 
ter, wood, extractive substance, the 
Aroma, and the Oxygenous gas which 
all vegetables emit by their excretory or- 
gans ; of these subjects I can now notice 
but few. 

Nutritive # 

F'^ip 1 " It was very difficult formerly to define 
which of the component parts of Vegeta- 
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hies, would afford a wholesome and nutri- 
tive food. The mucilage which exists in 
them, variously elaborated with acids 
gums or sugar, has been at last pointed 
out. Analysis has even traced that food 
in the abundant and pulverulent fecula 
which constitutes the greatest quantity of 
substance in our grains, roots and seeds, 
the same principle admirably combined or 
deposited in different organs of plants is 
the very means of their propagation, 
growth, and fructification. In whatever 
plant it is more or less abundant, in what 
parts it can be more or less concentrated, it 
cannot escape the analysing investigation 
of the chemist who might extract a whole- 
some food from rejected vegetables and 
insipid roots. 

Other treasures, gentlemen, are disco- on 
vered by the leading method of analysis. 
As soon as oil that precious vegetable pro- 
duce was known to be an intimate com- 
pound of Carbone and Hydrogen, as soon 
as its various states of gelatinous, fixed 
and volatile, were ascertained, the very 
organs of the plants in which it is abun- 
dant, were easily detected. Hence by com- 
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parative results of one known species bear- 
ing resemblance to another, by the shape, 
taste, analysis, of their pulps and seeds, 
it was found out that common bushes 
spontaneously growing, might supply us 
with one of the most indispensably neces- 
sary produce, at least for lamps and manu- 
factures. Such are the Onopordwn Acan- 
thium, and the Evonimus Europaus. 

The union of these oik, with alka- 
lis to form soaps is the only advantage 
that had been obtained, but that they can 
also, through various processes, combine 
with earths, acids and oxyds, it has been 
minutely described, compared and experi- 
mented. Pharmacy has therefore already 
appropriated those processes to several 
preparations more useful and agreeable. — 
Poisonous and metallic oxyds the only tri- 
turation of which was highly dangerous, 
have been safely elaborated while enchain- 
ed by oil, which has been afterwards 
easily removed ; the art of painting has 
likewise been enriched with more impe- 
rishable colours. Already Citizen Merime, 
with oil and Copper has splendidly orna- 



( 33 ) 

merited apartments with a new and inimi- 
table Verd Antique. 

On the other hand, it was well known Acetite and 
that certain vegetable acids when united c%££ 

• Acetite o£ 

to metallic oxyds, could procure precious Lead 
materials for painting and dying. But the 
simplest and cheapest processes were never 
reduced to easy principles that could cor- 
respond with mechanical means and with 
an useful routine among poor manufac- 
tories : if such an improvement has been 
obtained from chemistry, it must be con- 
fessed, that it imparts its treasures even 
to the industry of the ignorant, and does 
not permit that they should be monopo- 
lized by a few individuals. — It had been a 
branch of commerce and considerable re- 
venue, anciently established among the 
people of large districts of France, to pre- 
pare the Acetite and the Acetate of copper, 
with the Acetite of lead. They could not 
certainly make a more profitable use of 
the remaining grounds of their grapes, 
after the vinous fermentation. Their me- 
chanical and easy operations were always 
the same, handed down without improve- 
ment from fathers to children, until they 
E 
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were threatened to lose their annual pro- 
duce by the concurrence of the Hollanders 
who manufactured and introduced, much 
purer and finer Acetite and of course pre- 
ferred, chiefly for paints. The chemists 
of France immediately inquired into the 
causes of the inferiority of the metallic ox- 
yds ; they found it out in the great quan- 
tity of extractive principles in the grounds 
of grapes, and in several operations of 
the processes which were mechanically 
executed ; they devised every thing ac- 
cordingly ; they traced to the poorest and 
most ignorant, the way of simplifying 
their work; they substituted distilled vi- 
negar in some cases, so that in a little time 
the most beautiful oxyds and crystals were 
obtained ; ti*e danger of any concurrence 
was removed among thousands and thou- 
sands, of their grateful countrymen. 

What improvements were by the same 
time added to the tannerries of the coun- 
try, under the philanthropic and ingeni- 
ous exertions of Citizen Seguin ! He ac- 
curately demonstrated the theory of the 
singular effects of the tanning princi- 
ple which was formerly quite undefined. 
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This is the Gallic acid which dissolves 
the gelatinous matter, and precipitates 
it to consolidiction, just by its various 
degrees of concentration. From this 
discovery it was concluded that the art 
of dying was in many respects a colour- 
ing tannage which should not only please 
the eye by flattering colours, but that 
should remove even the solubility, or the 
corruptible tendency of woollen cloths* 
This advantage has been already expe- 
rienced in the hospitals and armies. 
If the tanning principle is too abundant 
in colours extracted from wood so as 
to oppose their beauty, it is vice-versa 
concentratedby gelatinous matter, in short 
the quality of all coloured silks, wools, 
and cottons, depends entirely on the co- 
louring matters, and on its mordent. I 
would not, gentlemen, fatigue your at- 
tention by a long series of other precious 
facts, every day obtained from Chemistry 
in objects of the greatest utility. Let it 
be said only that they are all admirable 
and ingenious. Such is the reduction 
of mordents to as few ingredients as 
possible, for the preservation of Cloths* 
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just by previous impregnation of oil ; 
such has been that of reddening by acids, 
the blue colouring matter of the Bra- 
zilian Wood ; that of dividing two co- 
lours confused in one, as the beautiful 
Yellow and Red in the Carthamus Tincto- 
rious ; that of employing fermentation 
to destroy the extractive principle that 
contaminates the colours ; that in every 
case, of counteracting the developement 
of the red by the Alkalis, and the 
incomparable process, in fine, introduced 
in manufactories of Cloth, by Chaptal, 
to supply the Soap necessary to mill, to 
cleanse, and to felt, at the proportion 
of 48 pounds for 100 of cloths, with an 
animal soap obtained by the decomposi- 
tion and solution in Alkaline lixivium, of 
all woollen rags, and worn out materials 
that are rejected in various operations in 
manufactures of that kind. It is ne- 
cessary to add that no inconveniency in 
this ceconomical process has been discov- 
ered which has not been effectually re- 
moved. These and other facts are very 
simple, but they require the penetrating 
attention of the Chemist, to be referred 



/nim?l 



Modici&e 



( 37 ) 

to the fundamental elements of the sci- 
ence, even before they are applied to uses, 
experiments, rules of arts, and to pro- 
cesses of manufactures. 

Passing through a great number of dis- 
coveries and useful results, for which we ctiemiasy 
are indebted to vegetable chemistry, I 
come to the last part of our division, 
that of animal Chemistry. 

With that definition, you anticipate me 
in the series of late discoveries and exten- 
sive improvements which in all its branch- 
es, Medicine has received from Chemistry. 
That science which directs all its pursuits 
to the preservation of health and life, to 
the relief and cure of human diseases, had 
been reduced during many ages, ' (and by 
the most unaccountable fatality) to absurd 
systems, or had been composed in its in- 
stitutes, of few good precepts, and so few 
accurate observations that it was inade- 
quate to the wants, or little entitled to the 
confidence of mankind. About the begin- 
ning of the last century, however, the 
institutes of Medicine appeared to be con- 
nected with as many of the physical laws, 
as can be applied to Physiology. Yet va- 
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rious contradictory systems continued to 
be advocated, without much retarding 
the progress of that science. But alas ! in 
a period not much remote from our days, 
it has been again confused by metaphysical 
entities that have no connection at all with 
the laws of nature, and which as attributes 
of animated matter are unintelligible, er- 
roneous and absurd. At last, in imitation 
of chemistry, the spirit of analysis has pre- 
vailed in all the branches of natural philo- 
sophy, and consequently the friends of the 
healing art, who wished independently 
and usefully to pursue the career of their 
labour, have renounced all logical systems, 
and composed their institues of medecine 
of such facts and aphorisms of the anci- 
ent and modern, that experience had ren- 
dered incontrovertible with all the results 
that physical laws and analytic animal che- 
mistry, could consistently offer to their 
medical investigations. 

But here, Gentlemen, let me bear evi- 
dence against the unrestrained spirit of no- 
velty and the unphilosophical theories 
which of late have been mistaken for phy- 
siological and Chemico-medical improve- 
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ments. For whatever is handed to us of 
the results of animal chemistry useful to 
Medicine, is sufficient to recommend the 
connexion of both sciences, without any 
gratuitous, singular and perhaps false ap- 
plications. I do not pretend to controvert 
here the supposed discoveries of Girtanner, 
of Beddoes, Davis and others, who with 
so rapid strides through the scabrous path 
of science, have promised to themselves and 
the public, to open a newiEra, and to dis- 
pel from among mankind all the diseases 
they were necessarily subject to. There 
are, Gentlemen, enthusiasts and fanatics 
among Philosophers, as well as among de- 
votees and sectaries. Human understand- 
ing and science may likewise be degraded 
by assumed notions and fanciful theories, 
as much as they can be by the effect of ig- 
norance. Indeed those Philosophers of 
Germany who pretended once to explain 
thecase of a child born with a golderUooth, 
without having previously ascertained the 
evidence of the fact, were no less ridiculous 
than new theorists deserve to be thought, 
when they pretend to explain animal irri- 
tability by Oxygenation, and to cure dis- 
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eases, with certain gases, without having 
in the least established how much and in 
what respect the attributes of animated 
matter, could be assimilated to any of the 
laws of elective affinity, nor to the habi- 
tudes of the elementary principles in na- 
ture. No, no, the Loco-motive power of 
life, or rather, animal irritability has no- 
thing in its effects that can be connected to 
those of the substances that we can torture 
by chemical processes. The simple contrac- 
tibilky of a muscular fibre, or the active 
secretion effected in the cavity of a viscus, 
will ever baffle our enquiries, and all the 
vast comparative systems, which we would 
derive the most ingeniously, from the laws, 
habitudes and combinations of the exist- 
ing inanimated bodies. But if theories on 
organized and animated matter, or physi- 
ological causes of life and health, and on 
the origin of diseases, are to form a book 
of aphorisms perfectly distinct and differ- 
ent from the elements of Chemistry, there 
are however, certain points of contact, be- 
tween the functions of our organs, and all 
the laws of nature, in which, much good 
has been done j important discoveries have 
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been made and many more are to be ex- 
pected, in medical science, from Analysis 
and animal Chemistry. To it, for in- p hysioiogy 
stance, we are indebted for the knowledge 
of that kind of combustion of atmospheric 
air, which is effected in the lungs, of the 
Oxygenation of the blood, of the origin 
of animal heat, and of interesting conjec- 
tures, supported by experimental observa- 
tions concerning the causes and characters 
of malignant fevers, and of their inflam- 
matory or anomalous symptoms. To 
these great acquisitions we must add the 
Analysis of animal solids and fluids, the 
component parts of which have been ad- 
mirably enumerated, and likewise some 
mysteries of their growth, distribution 
and final dissolution. Of course, new 
Pathological views have been judicious- 
ly offered, respecting certain visible or in- 
visible agents, which cause perturbation 
of animal life -, among them, deleterious 
gases, by their operation on animal irrita- 
bility, stimulant, sedative or poisonous, 
have really disclosed a long series of our 
diseases. Animal Acids chiefly, and other 
primary combinations in the blood, in the 
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bile, in the bones, in earthy concretions 
and others, do form, Gentlemen, the most 
precious collection of facts and observati- 
ons, that ever medical science could be im- 
proved with, for the relief and cure of a 
great many diseases. Let me mention one 
only, to prove the useful applications of 
chemistry to the science of medicine. — 
The great difference of characters of the 
Phosphoric acid, obtained from human 
bones, and of that produced by the defla- 
gration of Phosphorus, lately induced 
Vaucquelin and Fourcroy, minutely to in- 
vestigate the habitudes of that Animal sub- 
stance. Their experiments accurately pur- 
sued in various Analytic and Sinthetic 
ways, proved beyond any doubt, that 
when ioo parts of Phosphate of Lime, 
were treated by mineral acids, any of these 
however, concentrated could not precipi- 
tate but 24 parts of Lime, and that of the 
76 remaining, 17 only escaped as pure 
Phosphoric acid, while 59 parts of acidula- 
ted Phosphate of Lime were kept, in solu- 
tion in the Sulphuric, or Nitric, or Muri- 
atic acid. But these 59 parts being again 
decomposed by the Oxalic acid, or more 
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cheaply by the Nitrate or Acetite of Lead, 
would afford the whole proportion of Phos- 
phoric acid, which with the above portion 
of 1 7, effected exactly 41 parts of that acid, 
which can saturate 59 of Lime to form 100 
parts of Phosphate of Lime. Without 
mentioning here the reasons they assigned 
for that singular order of combinations 
nor the incontrovertible facts by which it 
is demonstrated, I come to the conclusi- 
on. Phosphoric acid has then the pow- 
er of holding in solution the Phosphate of 
Lime, and strange to say, in that state is 
but partly attacked by mineral acids, while 
it entirely yields to the power of vegeta- 
ble acids. Therefore, Phosphoric acid, 
must be powerful enough to soften, de- 
cay and distort the bones ; and to its 
superabundant presence only, such disor- 
ders in those solids must be ascribed. — 
Moreover, if by any cause whatever, the 
usual secretion of Phosphoric acid effected 
through urine, is interrupted, the conse- 
quences will necessarily be injurious to the 
very support of our frame, by attenua- 
ting the Phosphate of lime of the bones, 
by causing it to deviate in our fluids, or 
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in membranous parts, where it will accu* 
mulate, or obstruct and torture the most 
delicate organs. Now, such is, in this in- 
stance, the help we have received from 
Chemistry, that we may oppose to the 
greatest ravages in animal oeconomy, if 
we know which is the superabundant prin- 
ciple that must be counteracted : and thus, 
in an infinite number of other cases, Che- 
mistry teaches the Physician, on what ne- 
cessary combinations animal functions are 
depending, by what assemblage of sub- 
stance, Providence has marked the order 
of succeeding periods of Life. — I had al- 
most said, even of Death ; because, when 
that other modification of existence takes 
place. — Chemistry still more triumphantly 
can operate on the remnant of a Divine 
work, disuniteall its aggregate compounds, 
and trace their particles to their original 
elements ! 

This is not all ; it is interesting to con- 
sider a moment with what simplicity and 
regularity, Chemistry has in general, 
composed our precepts of Theurapeuticks 
| and methods of Pharmacy. How long 
and how often the exhibition of remedies 
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has been confused by empiricisms, embar- 
rassed by ignorance and endangered by 
avarice ! The learned of all ages ever la- 
mented the almost inseparable evils of that 
branch of the healing art, but their re- 
grets or their cares were ever inadequate 
to the accurate knowledge of the virtual 
properties of remedies, and of their pro- 
per classification. Behold ! now Che- 
mistry has swept oft all the dregs of quack- 
ery and ignorance ; it has detected the 
imposition of useless compounds, the fal- 
lacy of celebrated nostrums, and has ex- 
posed the danger, or the inutility of won- 
drous specifics which had been handed 
down by a credulous or fanatic care, as 
the most powerful agents in the cure of 
diseases. The Revolution in Science, as 
effectual as that in the political order, has 
equally silenced every kind of assuming 
authority, and of fanatic delusion. The 
universality of Analysis among all the pro- 
ductions and bodies in nature, has traced, 
all laws, all virtual properties, and almost 
all possible combinations... Away, there- 
fore, with the vender of nostrums, who 
cannot rank among philosophers and 
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chemists ; away with the physician 
whose incapacity or equivocal qualifica- 
tions could have been formerly usurped 
under the garb of Science, and of literary 
titles. These, and all propagators of evil 
and errors, cannot stand the test of science, 
because like truth, science has impressed 
its features on the physiognomy of its vo- 
taries. Science is possessed of its own 
language, and that of chemistry, which has 
substituted its nomenclature to the absurd 
and unmeaning definitions of the old, is 
the last trait, gentlemen, which distin- 
guishes its adepts from the vulgar or un- 
skilled, as much as it guards its discove- 
ries against any unfounded innovation, 
and exalts its supremacy, among philoso- 
phical sciences, by the language of truth, 

which belongs to it alone. 

Here I conclude, Gentlemen, an im- 
perfect survey of the improvements pro- 
cured by Chemistry, to Philosophical Sci- 
ences, Arts and Manufactures. I may, very 
justly say, that society has received more 
real advantages from it, in a few years, 
than during all the preceding ages of ig- 
norance, or of imperfect knowledge of 
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the Laws of Nature. I could not ad- 
vert to every interesting view of that 
Science, within the short space of time 
I have fixed, and perhaps, fatigued your 
attention. * With regret thus, I have al- 
most omitted to describe its flourishing 
cultivation in the Universities and Col- 
leges of this great Republic. The splen- 
did talents of several of their Professors, 
have still more promoted the sedulous 
emulation and the distinguished abilities 
of many students, in their numerous 
classes. But in the name of your insti- 
tution, I must notice that in the Proffes- 
sor of Chemistry of this university, 
our worthy President, that science has 
not only gained a strenuous vindicator 
of its doctrines, but also a liberal inquir- 
er after truth, an elegant, and suc- 
cessful experimenter. — You remember 
what a great man he has had to contend 
with ; Priestley to whom our science is so 
much indebted, and whose opinions and 



* In the Philadelphia Laboratories, new Expcriments'have been 
latclv instituted, relative to the tremendous effects of the 
Fulminating Mercury. The Galvanic influence, also t^at 
astonishing°phcnoroenon of Perpetual Motion, has been 
minutely investigated by Pr. Woodhouse, both through th* 
MstaLUC Prm. and the Chain of Cups of Volta. 
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experiments are to be consulted, in any of 
the elementary processes of our Laborato- 
ries ; Priestley, who commands respect 
in his Chemical controversies, because, 
as long, as some mysteries in nature will 
perplex the Philosopher, he is entitled 
to the same degree of evidence, which 
he has exhibited in his doctrines ; Priest- 
ley, the persecuted friend of Liberty, of 
Religion, and the model of all social 
and private virtues. Honoured is our 
Society with such Members ; congratu- 
lated is the Republic, with such Citi- 
zens, and happy is the rising genera- 
tion with such philanthropic examples, 
which have already opened to you 
the Golden JErz of SCIENCE and 
LIBERTY. 



FINIS. 




